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SVENSKA SKIFFEROLJEAKTIEBOLAGET, OREBRO 
A process in the gasification of oil-bearing shale rock in situ while 
supplying heat through channels bored in the shale rock. 

Inventor: F. Ljungstrom 



The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. . The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasified shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m 3 of rock mass is used for each m 3 of oil, 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12^, on which is overlaid 
a stratum of limestone 1£ and possibly a layer of soil 16. A number of 
exhaust channels 18_ are connected to gas outlets 20, drilled through 
limestone and shale. The heating elements 10 and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 2£ belonging to such a row are 
connected to a manifold 2A via the connecting pipes 2_1 and shut-off and 
control valves, respectively, 22^ / 22- A larger manifold 2_5 for a number 
• of manifolds 2_4 unites these in turn with a condenser 2_6 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser ^26 which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2^8 
connected to a storage tank for "the oil 30.* A PiP e 22. from the tower 
washer 2J7 also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 3JL i nto which is 
installed a valve 3_8, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines £2, £4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 1£ has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows £8. The 
line 50 in Figure 2 represents the temperature distribution in the two 
sections. At line £4 the temperature can reach a value between 350 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line £2. 

While the channels 20_ in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44 , as seen in the direction 
of the path of the heat according to the arrows £8, and which has been 
given the designation 5_2 on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5£. In the gas channels 
52 the gases coming from the pipe 3£ are thus forced to flow back to the 
already degasified shale rock in the area between the lines £2 and 44 . 
Some of these gases flowing back can be led off through an outlet f36 and 
a manifold 58^ from the outlet channel 60 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3£ after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6j) 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows £8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 20^. By obtaining a 
sufficiently high pressure increase in the gases after the compressor £0 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 56_, 3£ and the section 42-44 
in the shale rock, partly a circuit including passages 18./3£ and both 
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sections 42-44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling , condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication. Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 



Page 6 

• 

The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above , the gas returned through 
pipe 34* to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in. the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: (for clarif ication, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycle.d gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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Uuilill en ritning. 



SVKNNKA Sk'IKKKIidlJKAK I .Kill >I.A(«KT,' OKKIlKu. . i\) 

Salt v itl ioi ^asniny: av oIjef<iran<l<» skillVrlM?i*<* in Kit ti under tillfot-ande 
av viirino genoin i skidrrlicr^ri upptagua kunaler. 



I'ppf imiin^eu hanfor si;; till ell sail all 
frniiistalla skifferolja, baserat pa uppvurmniiig 
av skilTcrlicrgcl ulaii forcgaeudc ntbrylnin^ 
av skiffer, varvid do ^enom uppvarmniu^en 
1 ramkallade nljeforaude gasernn avlagsnas ur 
lier^ol ^ciiomi i detsamuin anhra^ta kanaler. 
l-r ^nseriui frauskiljas darp;V sailaiia dehir av 
desainina, vilka ul^nra sk ill erol jaii. under av- 
kyluiuj; -ciuiiu kuiidousatiuii. 

\'id uppvariuniugeu av ell skiffei hoi i; skor 
\ ul av^asnin^eu av dari liefiul lii;a i;ashildan- 
de suhslanser en hurl I rauspm I av en viss ma- 
leriahitan^d, soni alllsa i -aslnrm a\\nar ur 
hernia pa likuaude sail sum I. ox. \id avi;as- 
uing av stenkol eller vial, oeh i sainlli^a dessa 
t^ill kvarsliir en mer eller uiindre por<is islonr ? 1 
/mj^av del urspiam^li^a maleriakl. Del kvar- 
blivande iiialoriak'l. daivsl del hoslar a\ koks 
eller Iraknl, liar i;euom bin poiosa slruktur 
ulnmordeul lt:;t slum fur i;ascii alkmuli^a ylor. 
Del liar uu visal sit;, all it veil skiflerkoksen. 
il. v. s. i del la full del uvgasade skifferber- 
jjet, har en poros slruktur mod juyeket slnra 
ylor.fdkmuliga for leaser. Sninttdigt har skit- 
ferkoksen i mulsats till doit vaali-a knkseu 
eller Irakoicl en niycket slor askhalt, d. v. s. 
rcsl av kke hraunhara bestandsdelax udi spe- 
ciclll lor svenska forhallanden uppgar till oui- 
kring 70 Vi' av ilcn ursprunglign skifforvik- 
teti. Skif ferkoksen intiekailer hi. a. t. ex. nli- 
ka jiiruforeningar och en hel del andra be- 
slaudsdelar, sniu i konlakl Mini olika ^asrr 
aro ugnade alt i egenskap av kalalysator pa- 
verka reaki inner i ^asrrna. 

Vid tlirckt av^asiiing av sk if ferher^el npp- 
slAr under foil^acnde frainslallnini; av skif- 
ferolja myeket slura vulymer av uppvariul ueh 
avgasal skiffcrhcr^ heslaeiuie huvudsakli^en 
av .skiiferkoks. soiu li^^er kvar nruhliat i si- 
na ortka lufjcr, men soln ^ciioiii avgasniu^en 
blivil oinhildat till en emla pnros inassa fraui- 
3kla|»pli^ lor gaser i alia riklnin^ar. Darcsl sn- 
lunda for varjc m J idja al^Ar ninkrin^ 15 in" 
bei'Kiuassa, hildas t. ex. under ett irs tid 
vid framslallnin^ av 200U0 at - skiffertdja ell 
purobt bkifferher^ uin ;iO0UU0 in 4 . Under sjal\u 



fi'irt'aMiiu^sprneedureu av skifferoljun anord- 
nas iimm skiff erherget en lAn^samt fiainil- 
skridaude varinefrant, diir saviil orf*an lor 
nppxai iiiiiiu^en (elekli iska viirmeelement ) 
sum aviuppskaualer for ^aseruas avledning 
smaa'ssivt sallas i verksamhet. 

l : ppfiniiin^eii avser all auvauda den pa si 
s;ill ti * lirUJ.uk* skira porosa sk ill erkuk sniassaii 
s:jsiim ni kalalysator iVir inkalaiidel av vissa 
("mskaik 1 keiuiska reaklioner iuom densaiuuia, 
alll mid avsikl all framslalla olika suhslan- 
si'i* iiiulrr metlverkan av kalalysalmu ifr;\^a. 
H;it\i<l 1 1 1 1 1 \ 1 1 j : i s ile nammla ^askaiialerna. se- 
dan de vlulal all I jaiis(*;t>ra sum ;i\lupp fm* 
sk it I mi! jri;aserna, liven lor lililorsei a\ f;asta' 
Mil sk il I rrhn i;el. S;iinlidi^( kiiuua andra dy- 
lika l%;malt*r auvaudas for :i\lopp av svntrs- 
pi odid%lrr I ramskillda inom sk il IVrU r.uel un- 
der mrdverkau av thai av sk if ferkuk sen i>il* 
tiadr kalal ysal i»rn . \\t\ del kaitaUr hildar sa- 
leilfs lillopp till skifferkoksen oeh andra ka- 
naka' avlopp Iran deiisamma. varvid j^aser, 
sum inukr Iryek nedforas i lier^et [>a ett stal- 
le, kunua avforas ur delsamma p^ ell annat 
slit 1 1t-, tiaser kmnma haruiuier i konlakl nied 
kaialys;dot ns ylor oeh paverkas av desam- 
uia pa sadant salt, soni helin-as av forhaiideu 
varando keiuiska oeh fysikaliska f<trh61lan- 
<(t n. 

l»ppl iuuinxen skall neilan niiruiare lieskri- 
vas und«-r han visnin^ till a hilo^ade rit n ittf* 
som exempei visade ill li»rii^sform for sattels 
^enomlorande, varvid iiven yllerli^aie nppfin- 
ii infill kaiiueleekuaude e^enskaper skola nil- 
«iva.s. 

h'i^. I visar mcr eller iiiiiidn* sehemattskt 
ell skiflVrherf*, inratlal for franisl alining av 
skif ferolja. sell i vertikalsekl ion. 

rig. 'J visar ell diagram an^ivande temj^e- 
ralui fordeluin^en inom sk if lei helmet. 

A riluiugeii lieleeknar 10 ell antaJ vfu ine- 
ehanent, soni aro anhragta \u\ janiua niellaii- 
riiiu i skifferherget 12, pa vHkct fir overla^- 
ral ett lager av kalksten 14 sanit eventuelit 
ell jorillager lo. Etl anta! avgi*»kanalcr 1H sli 
i forbimlelse nied genoni knlk orh skiife»* ncrf- 
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.'. rrade gasavlopp 20. VAnnrcle.nenlen 10 orb 

rX iS Cr "" '* fi «».*»»»"««l a..«nl.."dc I 
■ If « 'fin varandra , vinkel mod rirniiiif*. 
.d. not. (.axavloppcn 20 lillhurandc on dvlik 
an, over iVirl.inddloror 21 oc.b avsl-inS 
aings- res,,, rejdoringsv.enl iior 22. 2.1 ..ns/u?. 
aa (ill on samlingskanal 24. K„ sl6rr . " 
:,ngsk:,na1 25 for H. t.er.al sJ^S a 



•a kanl salt ncdkylas ocb i n,,,jligL?c „An 
:»«"rr.p, ran k.mdcnscrhara oljeb«l Andsde- 
ar. Kondensorn 20. vilken iiven kan ultras 
:v resp . omfatla apparalur (fir annan kc.ni.sk 
■chandling ay skilTcroljegascr t. ex. avskilj- 
:mg av svavel oiler andra l.ipmdtiklcr i doss/. 
:r genoi.i en i lodning 28 a.islulen till rn ,«, ,,- 
amlmgslH-ballare .1(1 for olja... I dennn he- 
mllurc iiiynnar Avon en lednin K 32 frAn Ivatl- 
orncl 27. HA,, en grcnledning ;|4 kl|||M;| o|) 
•el :iv «lc .eke kondenserade gascrna avIY.ras 
one.,, en Irdning 30. i vilken Ar insall en ven- 
u 38. i..r alt anviindas son, bransle eller for 
ndra andamai. tin annan del av gascrna ce- 
.unstroni.na en kmnprpssorannrdning 40 
I en sektmn a v skifferherget begransad vin- 
•Iratt . mot iitningsplan$t av plan genom lin- 
" na - 1i : ,'V li, « l " s 10'olysen. d. v. s. en nn- 
r varmctdlforscl ftirsiggAende nvbildning av 
.:iffer K ascr vara avslnlad. Varmctillfiir'seln 
:l elrnienton 10 bar bar alltsa avbrulils I 
aUcl utvinncN for i.gnnbliekel en seklion av 
ilTerbcrget. begransad av linjerna 44 - -40 
.irincvAgcn fiirulsiiltes alllsA vandra i rikt- 
mgon av pdarna 48. I.injen 50 i fig. 2 rei.re- 
•nlorar lenipcrntiirfi,idclningen i de bad t 
klinnernH Vid linjon 44 kan lempcralnren 
• va uppnAtt ell v:irdc,4nellan 3A0 — 400° f 
rrtradesvis mnkring .ISO* C. Temporaturen , 

■ ler genon, processes enligl tipprinningen i 
:tnmg mot linjen 42. j 

Nfed.m kanalorna 20 i sektionen 44 40 i 

mslgora son. avlopp f,Vr de i donna sold ion j 

uinna skiffoi-jjascrna, har minst en rad dy- ! 
a kanaler. son, :ir bctA^en vid sektionen* 

44 bakkant. tell i v-inneviiRens riktning 1 

■ Kt pdarna 48. .„•(, s«,„, j , il,,in-eti t^ivil" j 
:crkmngen a2. anslntils (ill kompressorns \ 

try itsidii via en samlingskanal 54. ( »as- I 
:. .leriia r.2 brin»as sAlunda dc Tran lednina- 

14 luMiunande "ascrna alt Alcrstr.iiiui.a till ! 

redan avj-asadc skirierber-ct inr„u „niia- ! 

inellan linjerna 12 ( .rl V 44. En del av dessa ! 
rslroiiiiuande «aser kimna avledax «en,.n, I 
•»»li>pp .>(• neb rn saniliii»Nkanal .IK frnn I 
Uaualon 00 in..n, delta ••mradc. lor alt ef- 

laniplig bebandlin« - A vn„,„ k«imk-ii«di«,n ' 
tvatliimj. eller andra proeesser nvl ti<"'<% ' 
resp. ilcrledas till ledniii^en .11. Kvenluril) j 
:na kanalerna Oil vara b..pk„,,„lade me.l ■ 
'loi.^le.tniiigen 24. Iloste,, av ^,r,i:, k„„. 
under f..rlsalt s| r r.iiiniii K in,,,,, s kiriVrln-r- 
■< p«,i,,sa lafjriny.u- i pilarnas IM riklnin.. 
'•"•si ' konlakl ,,.,-d KhirrerlirrK i»<'"i w fc" 
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»;er«et pagar \^ Z^T^Z 

der pyrnys ,, N , - ;' '. - 

r.cn„„, ; Uladk..,nm:,„.|.| , v lill,-.. i 
in ,. , iiier knniiti ess,,, ,, 

.„ ?', ' ' 'r'* , V: ' " ,,k! « '•••«reni„ i; ar. d.-U 
<" kiels anslnleii I ill ,,.,.,„.. "... 

seklionen 42 I, , t,.^^ A ,,.^ 

krcl, .nnefallan.t,. ,,,, ,., 

«p sektn.nerna 12 II .«-,, ,, „; it , ,^ 

n.n T'l , SM "' : ' K---r v a ,, ,, .., . 

* k<,ndensal,,.„ ... |, ,, Hri:ls ,,. ,„ 

oljan br.n„«a sal.,l.-v ,,„,„ ^ innin.-en .,„ 

k , , ! n,,! i.vi,^.,,. ,,...„,.., ,. .; 

"Ijexaser frAn sk„. "i ill k , . , , 

;.K«n,ngen gen I,„ V( . r kan. son, dv i. 

Kaser knnwna all |,n ,,. V id si,|,„ , v , f. ! 

^polverkan :n s,, .,,..,,.,„., „,,,, „ , .'. 

stalln.ng n.ed :.v»:„„i„ K .fi. .. k , j ,| iilT( . ,, 
.ppkonnner all.id pa s ,-.„„| av del , ■ • ^ < 
son. rAder , berg.-t vi .| av.^a.ningen en do , r 
luster genon, gasbiokaj;,. i, b^rgcl .„» . 

! D «. rae ' " h 'n^rTTverlagrado k.-dkbergel ir i si- 
j «J-lvl ,cke fnltk,,,,,,!., , : i„. ,.;„ , ,V . .] 

;.v dc rra 1 n S la.lda,.. i ,,,s.., n, ,<„,„ r .Vs.-r'.r 

..It sa s.nan.n^,,,,, hVka „| «,.„„„, | : i rk .,..,. ; 

n'',' 1 ,.' , "•'"" U, •" -l.ilforbori.cl. Km. 

'St uppljnn.ngen lyllos ,,,!,„ av«asal .kifler- 

».erg ,, lc d .dlbja.p av on , ,,.„.„. ...J';',. 

scr dar nljan redan nlvnnnils. |),.| .,?,,. 

rtV'Sn 1 i'. 1 ". f " , : , • : "• : ••" , '• "I'.-iAr .,'.,!;;:,'.,: 

: .1." ' ,CSli ' ;lx '■•«■ yasor. s..,„ 

uil gt npphnniiif.,-!! don IV,rdolen. ; i i-f.-.r 

l"Mer genon, laeka^o i n.arkv.an ,„i,,skas 
\»i nljCllvinning ,„• .kill,-, kan del a,.- 

•• as. alt bon.oi ,, a ,|.. ,, „,,„., .,, llr ,. r ,„.,, 

>ok. varnndr, ^...U..,, .„,.„,.„„ 

'««"•••;'•• pa <lon ba-..,.!,,,. ., vi ,kr„ npp- 

>.Hn„,,ngon av >kj|le, n t .. r ,. s , ,,V V . 

son gw„,,„f„ l , s ,„,do, :,x ,).. I v .,k.,livk ;t , ., |, 
kc,,,,sk:, .H.nsolsorna , oje, ,„),'• iV.rballando,,. 
.i , «; ,,k -' M'l'M.-.ns.-i- nll.il,l:,s i ,,, U.aulili,- 
I'M bal:,iisl... b:.lla,..l.. lill 4 :i , ,„,,,,., Salun.l , 
kan s,,,,, evompotanl^-.s ,,, •.„, ;lv ,„. 

Inldadc p.vr,.ly,ga.sr„ „ u ;u ,.„ vjvs 

.to ay dons: ;l :lv „,,,,„ .„„,,.., „ ;il . s |. iK . 

tn« o kolvalon |,„ all sl,,||,....„ .(,. ,,|j..|.il.| ; 

-'»"c .....louu:,,. 

: "' "I'l-::" '"I o :ll 

• lei, lolala sas\..|\ i,„.,,. 

SiAlva ,,vr,,|xs,„ ,, .„. :iv ,.„ k . 

I'lll.od.sslallando l,l,,l,,,, v „„.,, 
•ska rosn.la.o. I,,,., ,,, ,„,.. llxl(K ( , J . 

'-'I... ....K„„„ ,!„... 

i^Ki-r Don At „„„, (..., .., |(|| 

I'OCuol aloi-nil..iila 

slain, to Iranian-. 

»iilo iirb lall.ii'f L, , I. 

"' » 11 • " .,ii '"on in v|.nin-. 
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I, , j. \ i . .1 \ m'ii . Ir.ni vilkiii * I * - I \ii';it' k.»l- 
nl \ miuils. I n;ii\.ii»' .iv * I. il I erliei ;;«-| x 
s|.,i.i JmiIms.1 iu:i\s.i sum k"M ak I suIinI.iIIn i.i II 
• l.ii' | • \ i « •! \ x l;ini;s;iinl pa^.u ilium uiwkH 
i.i mrr. kiuimiei nili-l uppl iiiuiii^ru i ■ 
sU.iMi'l as talmas t it'll lallare k« *l \ :il i-ii i «I«m 
alei ml ui da j;asen .ill pa\t'l'l.a p\iol\srii i ilrn 
i i K 1 1 1 » 1 1 1; en balaus slrav.n .ill :il n stall. is 
tin >|| ili'il til'spi 'lllli;ll^fil III V 1 1 ii il :t p\ r»il y\;.iM*ih 
sanimaiisat I nil 1 ;;. |)i*ll:i I ■ n li;il laudo lorde nai - 
masl kiuina liknas \id 1*11 liMlicrinv;. moil rn- 
li^l ti ppl innin^en nvilu-s do iiisi'tii'l ln»;;a 
Iryek, under vifka sadaii liylrerhij; hruknr ;;«•- 
iiwmiuras. i Holla lall mod rn . .lantli :: kuiilakl- 
yta i kalatysaluiu. sum iiiujlij^or all im-m 
riinli^ li«l ii|»|>u& ell iiaruiaude iill ell balaii- 
seral lurhallaiido mollan do ulika reakliuiier- 
na viil pyrohsen. Diirvid binder mora kol \ id 
del kciiimii aUniiilnriiiijen lilllorda valrl. v;ir- 
i-;eiinui i knksm k varhlix amir ktil miiiskas 
tilt liiriuaii fiir en kxaulilaliv ukniui; a\ do 
uljebildaude ^aseriia. 

Knlifcl uppl innin^eii passerar tK- ^aser, ttr 
vilka uljan utvimnits I'ursl uenum en i>urus 
liri -m;iN\;i, cliir otjea vdri vn i n i; redan ii i* Itdl- 
Imrdad. 1 1 :i I'll in lot' lu rva rn ics sa^da j;a>»er. sr- 
ilaii <ir niiilrr passage!) i;eumn kuudeusor uoh 
I vallum iiodkvlts till i*u lai; louiperal nr. sum 
i |irakl iken bailer sii; oiukrin*; II* oiler lai;ro. 
Del* redan av^asailc skil'ferberi;el urli ilrn 
spillxaimo sum i dot la Vaiina ber^ k>arlam- 
naA eltor pyiulyseit. iilnytljas salundn delxis 
I'm- lorxariiiiiini; ;iv don \ id pyrul\son ined- 
verkande eirkulalioiisnaseii. Kuiedan en sa- 
dan -as* iiieinneliaH ar relalivl la-l t kali 
enlist uppl iiiniii^en den kvanlilel j;a.s. soiii 
rirkuleras iieroende pa omstandi^belei na \al- 
jas sa. all doss volyiii appear till en a Una 
gunner den vid pyroiysen nybildade f;:iM'ih vo- 
lyni. Ilari^emmi underlallns del reakliouslor- 
lopp, sum liar ovaii nulylls pa sa sail, all ell 
baLiusl'orliallaudc iuoiii de ulika reakliuner- 
na u ke behover narmulsevis uppnas pa ^riiiid 
av del slum ovorsknlt av lallare kolvaten ocli 
vide, sum vid pyroiysen finnas lilli;an^lii;a. 
(lenmn donna rikli^ai e -aseii kulat i»ni intra- 
«lor iiveu del luiiuUlandcl . all sadana kulvsi- 
ten. s 4 »ni lij;-a ^raiisoiiirAdol for IVirnas- 
nin-en. lallare kiiiuia avlnias in skirieriior- 
j^el 'mod I > 1 1 1 1 j £t I § i av den rikli-aue -aseii kida- 
iimicii. De lyn^sla kolvalcna, sum utan eirku- 
lerande »as kvarldiva <ieli hirkoksas i kernel, 
lurdo.dailoi mod lilllij;il|» av i;asoirkiilalion 
holt oiler ilolvis liriiiKas «H motilolja don all- 
uiiiuiia masstroinninj-en. laili-t u|i|iliiiiiiu^oii 
skapas saledes ^otium iiilorande av on eirku- 
loramlo j;ari inuni redan ii|i.|>varint skiller- 



'»«'•;-. • 1 1 1 - 1 1« Ii i .ill rili. ill i rn n!,.,,,. |Hii- 

iliikli'ii i\ Jr -rii.an | • \ ■ • • I y 1 1 i I loi I raktaile 
lUl.tiiilr I- i.i v alrti.i SI ii 1 1 1 ---it I, .hi «lr| lankas. 
.11 n s|..ia hoi ^ki .i|»|i .iv v.iim sl.il lorkukN. 
•;«■■•« \ilkril eirklllal h.i^^.im-h si luiiiiicir pa 
mii \a^ Iill |iyn»l\ Minn .nli-l i skil Irrlior^el. |»a 
mill .i\ Miia i-iiiii'iua d iiiiriiM»»uor noli dal • 
Mini t « • i U 1 1 i 1 1 1 1: ic I kalals satm \ri kan ilii ekl i 
\isn man med^er on hvdreiin^ av mod kuk.seii* 
1 1 ; 1 1 sla ktade kidvaleil, mmii kxai'slannat i <leu- 
viitnii.i, vari^eniiin rest IVirliMon . i furni av 
L«ik s nnlhi uii^as. 

I slalk l fur |iyrt»! ys^asei na eulii;l ovaii kun- 
na ainlra ^aser, t. ex. ^enei at«»r^a s kuiuina i 
Ira^a lor usladkominandel a\ ulika oiiskade 

• kiiuiska roaklioiior under medxerkan av den 

| |n»nisa \ariua skilfei'ii. 

! 

i 

Hulenlansipicik: 

i 

I. Salt \id tur-asiiin- av nl joluramle skil- 

! lorln'rj; in siln under tillluiande av varuie i^e- 

I mini i skil forlier^el ii|»|ila^na kanalcr, kan- 
nelerkuat ilarav, all sedan i ll skdlerpaiti ^e- 
num pviulvs av^asals ueli Idixil jmrosl, ^aser 
mliHas i dotla parti, mcdan del amui nl" 

; \arinl. -<n andra i Nkil'IVrlicr^el uppla^;- 

ua kanaler iin variuoliiHor.\elkanalerna ueli 
all dossa ^asor iiru av sailaii art, alt tie liarim- 

i dor uKaltas fur kotu'tska roakt mnor nlan li»r- 
lirauuin^ mod skillei lier^et I jimst -urande stun 
kalalvsalor. 

•J. Salt enlij^l patentan.spiakel I. kauueleck- 

I nal darav. alt i skil'fei part iel aloi inlores 41- 
iiiinsliine en del av den under pxrulyseii bil- 

: tlade i;asen, sedan den ^eiium ki»ndeusaliun 
oiler I vanning under avkvlnin^ horoxats siua 

: uljol'uraiide beslandsdelar. 

; :t. Sail eulitft iialenlanspr^kol I, kanneloek- 
; ual diirav, alt den infoida ^asen i;ouum en 
knmpressnraiiordninx brin^as ail strumina j;e- 
nom ell parti av redan avtfasal vannl skifler- 
Iutk lor atl darifran iuluras * aunat bei -pai - 
Ii, <lar nljeulvinninu pa^ur 

I. Salt ouli^l palentanspraken ! il. kan- 
uoleeknal diirav. alt on del av den alerintui- 
da -asen ullages frftn sk ill oi b< r-et inuali den 
? nail don /.on, i vilken :iv^asmn- av skifier 
j #11. medan en aunaii del far passera aveu ilen- 
j iia /mi. 

! S;ill enli^l naj4ul av de i.iie^aoiide |»a- 

leidanspraken, kanneleeknal -*arav. alt 
soma infnras i skifferber^ei ^eiunn kaiiuier. 
sum iiihUt pyrulysen IjauN'^junle sum -as- 

. axlitpp. 



Ml.. Ll,.,li„ ivia KuLtl ll .l.l* «' V \ . ... .U 4 huuer 4?»IMH»'t 



Translation of the cltima o;' .iwadiah r'atu/it J^eciflca t io;i 1^3 .l^B 
Svenaka Skif f arol Jeak t leouluget # 1 reoro, .iwed;n. 

l.A prooeaa in tha gaali'ioutiun or oil-oearing ahale rooka in 
situ vhila aup t >lying heat through chanuela bored in tha rook, 
ohareotar itad in that whan a ahala portion haa baao dagaaified by 
maana of pyrulyaia and baa become poroua gaaaa ara introduoad 
in aald portion, whila it ia atlll warn, through other obannala 
bored in tha abala rook tban tha haat eupplying channele, and that 
aaid gaaeawe of auoh kind that tbay in tha meanwhile ara eubjeo- 
tad to chemical raaotiona without combuetlon, tha ahala rook 
aoting aa a oatalyat. 

2/ A prooeaa aa claimed in olaim 1, oharaoteriaed in that at 
laaat a part of the gaa formed during the pyrolyaia la raoyolad 
into the ahala portion after that ita oil-bearing oonatltuenta haa 
been removed by condenaatlon or waahlng with cooling, 

3«jA prooeaa aa claimed in claim 1 # characteriaed by that 
the introduced gaa by meant of a oompreeaor la oauaed to flow 
through a portion of already degaaifled warm ahale rook to be 
introduced In another rook portion wherein oil ia being recovered* 

4* A prooeaa aa claimed In any of the claims 1 to J, characte- 
rised by that a part of the recycled gaa la dlaoharged from the 
ahale rock before it haa reached the tone, wherein the degaelfioa- 
tlori 0/ ahale la taking place, while another part la paaaed alao 
through thla rone. 

5. A prooeaa aa claimed in any of the preceding olalma, 
oharaoterised by that the gaaee are introduced into the abala rock 
througtj tha ohannela aervlng aa gaa outleta during tha pyrolyaia • 



